Study objectives: To assess the extent to which poorer self assessed health in men in whom an abdominal aortic aneurysm (AAA) is detected at screening is a consequence or a predictor of screening outcome. Design: Prospective study. Setting: Community based screening. Participants: 23 654 men who attended for AAA screening as part of the UK multicentre aneurysm screening study completed a measure of self assessed health before screening. A total of 1156 had an aneurysm detected. A sub-sample of screened men (571 with an aneurysm and 609 with a normal aorta) also completed the measure of self assessed health six weeks after screening. Main results: Men in whom an aneurysm was detected at screening perceived their health to be poorer before screening than those with a normal aorta. Adjusting for risk factors for AAA made no difference to this result: self assessed health remained a strong predictor of having an aneurysm (odds ratio 1.7 comparing the extreme quartiles of self assessed health, 95% confidence intervals: 1.4 to 2.0). Men with an aneurysm also perceived their health to be poorer after screening had detected their aneurysms, but only to an extent in line with their pre-screening perceptions. Conclusions: Self assessed health seems to predict having an aortic aneurysm, independently of known risk factors. This emphasises the importance of assessing baseline perceptions of health to prevent erroneously inferring that poorer self assessed health in those who screen positive is a consequence as compared with a predictor of screening outcome.
S
elf assessed health is commonly used to assess the impact of informing participants in screening programmes that they have an increased risk of a health problem. 1 Poorer self assessed health in those found to be at increased risk is attributed to learning of an increased susceptibility to disease. [2] [3] [4] However, failure to include baseline measures may result in a misattribution given that self assessed health is a strong predictor of health states (particularly mortality) even when controlling for known risk factors. 5 In most studies the relative risk of mortality for those assessing their health as poor compared with excellent ranges from 1.5 to 3.
In the multicentre aneurysm screening study (MASS) we found that men in whom an abdominal aortic aneurysm (AAA) was detected rated their health more poorly after receiving their results than did those with a normal aorta. 6 While these differences may reflect responses to learning of a previously undetected aneurysm, given the strong association between self assessed health and health outcomes, it is possible that such differences may have predated screening. The aim of this study was to use prospective data collected in the MASS trial to assess the extent to which this observed poorer self assessed health after detection of AAA may pre-date the detection of an aneurysm, and the possible explanations for this.
METHODS
Approval to conduct this study was granted by the Multicentered Research Ethics Committee and the relevant local research ethics committees. In the MASS trial, out of a population based sample of 67 800 men aged 65 to 74 years from four centres in the UK, 33 839 were randomised to receive an invitation for ultrasound screening. Men with a known AAA, or previous surgery for AAA, were excluded before randomisation. Men randomised to be invited for screening were sent an invitation from their primary care physician, an information booklet, and a questionnaire. On arrival at the clinic to be screened, the screening procedure was explained, the questionnaire was checked, and written consent was taken to participate in the trial.
Altogether 27 147 (80%) men were screened. Men attending screening completed baseline questionnaires and had their blood pressure measured. Complete data were available on self assessed health and the other baseline variables for 23 654 of these men (87% of attendees), of whom 1156 (5%) then had an aneurysm detected (that is, they had an aortic diameter of three centimetres or greater). Sub-samples of these men (571 with an aneurysm, and 609 with a normal aorta) also completed the measure of self assessed health six weeks after screening. Sampling was conducted by identifying consecutive men in whom aneurysms were detected and selecting the next man down in the list who received a normal screen result. The response rate in both groups was 90%. These sub-samples were comparable to the whole sample of men in terms of age (table 1) and blood pressure, but were from slightly less deprived geographical areas especially in the AAA detected group. The latter may explain the slightly higher self assessed health observed in the subsample than in the whole sample before screening (table 1) . Further details of the non-invasive ultrasound screening process and sampling methods are provided elsewhere.
MEASURES

Self assessed health
This was assessed using responses to five items from the SF-36 health survey. 7 These comprise a single item rating of health (Would you say your health is: excellent, very good, good, fair, poor) and four further items: I seem to get sick a little easier than other people; I am as healthy as anybody I know; I expect my health to get worse; My health is excellent. Scores were transformed to provide a scale range from 0 to 100, with higher scores denoting a higher self assessed health. Men with two or more items missing were excluded from analysis.
Social deprivation
This was derived from postcodes using the 1991 census. 8 9 A ward level index of social deprivation was obtained for each participant according to postcode. It is a measurement of overall deprivation, comprising information from six domains: income, employment, education and skills, health and disability, housing, and access to vital services. For the purposes of analysis, the scores were ranked within 8414 wards in England.
Family history
This was assessed from responses to a question asking whether or not people had any blood relatives who had had a diagnosis of AAA. For the purposes of analysis, those responding yes were compared with those responding no or don't know.
Blood pressure
The systolic and diastolic blood pressure (BP) measurements used in the analyses are the median of three measurements taken before screening.
Analysis
Self assessed health in men who had a screen detected aneurysm was compared with that in men with normal aorta using t tests (table 1). Multivariate logistic regression was used to ascertain the extent to which this difference might be mediated by known risk factors for AAA (tables 2 and 4). Multivariate normal errors regression was used to investigate the association of these risk factors with self assessed health (rable 3). Continuous variables were analysed as such, but the results in the tables are presented in quartiles for ease of interpretation.
RESULTS
Self assessed health before screening was poorer for men in whom an AAA was detected compared with those in whom a normal aorta was recorded (table 1). A similar difference was evident both before and after screening in the sub-sample in whom self assessed health was measured at these two time points. After screening, although the observed mean decline in self assessed health was greater in men with an aneurysm detected than in those without, the difference was not statistically significant (table 1) .
Age, social deprivation, diastolic blood pressure, and family history were all predictors both of having an aneurysm and level of self assessed health (tables 2 and 3). Systolic blood pressure was an additional predictor of having an aneurysm, but not of self assessed health.
Even after adjustment for all other factors, self assessed health remained as strong a predictor of having an aneurysm: the lower a man's perceived health before screening, the greater the chances that an aneurysm was detected (table 4) .
DISCUSSION
Self assessed health predicts having an aortic aneurysm, independently of known risk factors. Thus, the difference observed in self assessed health after screening, between those found to have an aneurysm and those not, principally reflects the pre-existing difference. Although there may be some additional decline in self assessed health in men who screen positive, the difference observed after screening does not, in large part, reflect an adverse effect on self assessed health of learning of an aneurysm, with its attendant risk of premature death. To our knowledge this is the first study to report self assessed health as an independent predictor of AAA.
There are several possible explanations for these findings. Self assessed health may predict AAA because it reflects a judgement based on the risk factors for this condition. The main known risk factors are family history, age, blood pressure, and smoking. 10 11 There was partial evidence to support this explanation here in that self assessed health was predicted by the first three of these risk factors. Although smoking was not assessed at baseline in this study, other studies have shown that smokers perceive their health more poorly than non-smokers. 12 13 It is therefore possible that if smoking had been measured at baseline, self assessed health would not have made an independent contribution to explaining the risk of AAA. Two sets of evidence suggest that this is unlikely. Firstly, analysis of smoking information collected in our study on those in whom an aneurysm was detected did not provide convincing evidence that smoking status was related to self assessed health. Secondly, it has been observed that the odds of mortality for those with poor self assessed health often exceed the odds of mortality for smokers when they are reported in the same study. 5 Another possible explanation for the observation that self assessed health is an independent predictor of having an aneurysm is that individual's judgements of their health go beyond known risk factors to encompass other variables that both reflect and reinforce health status. Stenback 14 suggested that the patient, in contrast with the clinician, has access to sensations that predict health outcomes but that are inaccessible to others. While those with very large aneurysms do sometimes report symptoms, no such reports were recorded at initial screening in the MASS, even though detected aneurysms ranged in size from 3 cm to 13 cm. Self assessed health may reflect personal resources, psychological, social, and material, that can accelerate or attenuate a decline in health. It therefore remains an open question as to whether self assessed health is an independent predictor of aneurysm prevalence because it is a more complete summary of salient risk factors than those assessed in this study or because it encompasses a broader range of factors that predict having an aneurysm.
Explaining the predictive power of self assessed health has eluded satisfactory explanation to date. There is good evidence to show that its predictive power is stronger in men than women, [15] [16] [17] [18] an effect most probably attributable to the different sets of information men and women draw upon in rating their health. Men's judgements more closely reflect serious life threatening illnesses, whereas women's judgements reflect both life threatening and non-life threatening conditions, such as joint disease. 19 None the less, Idler and Benyamini 5 observed that a very long list of variables is necessary to explain this phenomenon. They also note that, given the power of self assessed health to predict health outcomes is now established, the next generation of research studies need to test hypotheses to explain this.
In conclusion, the results of this study have implications both for the methods used to assess the psychological impact of AAA screening, and for understanding the causes of AAA. Recognising that self assessed health is a predictor of actual health status, in this case having an aneurysm detected at screening, highlights the importance of measuring self assessed health before measuring health status. Failure to do so can lead to the erroneous conclusion that detection of an adverse health status results in poorer self assessed health as a consequence of its detection. The results from this study suggest that poorer self assessed health in men with an AAA pre-dates its detection, an association that is not explained by the relations between self assessed health and known risk factors for aneurysms. Understanding this association may shed some light on hitherto unrecognised risk factors that might lead to new ways of preventing AAA. We are unaware of other studies that have examined self assessed health as a predictor of outcomes in other screening programmes. The results of this study suggest this merits investigation.
Key points N Self assessed health is often used as an outcome of screening N We found that self assessed health predicted having an aortic aneurysm independently of known risk factors N Self assessed health needs to be measured before screening to prevent erroneously inferring that poorer self assessed health in those who screen positive is a consequence as compared with a predictor of screening outcome
Policy implications
Self assessed health is sometimes used as an index of quality of life. Given self assessed health is an independent predictor of mortality, healthcare interventions that impair self assessed health raise concerns. Our observation that poorer self assessed health predates the detection of an aortic aneurysm in screening heralds caution in inferring that self assessed health is a consequence of a particular intervention, in this case the detection of an aneurysm, as compared with a correlate of it.
